Abstract. Based on Abaqus finite element software, the pavement structure model was established. The sensitivity of different structural parameters of the four reconstruction schemes was analyzed, and as well as the effect of vehicle overload. The results show that fragmentation of the old panel to lay the stability of grass-roots and then laying the new panel is the best.
Introduction
With the development of China's economy, the increase of highway traffic and the approaching of the operation time, the original low-grade highway can not meet the increasing traffic demand. Meanwhile, during the operation, the performance of road pavement in the traffic load and ringAnd some road cement concrete pavement damage is serious, the occurrence of broken plate, the wrong platform and other diseases, affecting the safety of vehicle traffic. Road pavement damage degree is different, the corresponding highway reconstruction program is not the same. In this paper, a secondary highway reconstruction is taken as an example. The mechanical properties of different pavement structures are analyzed by finite element modeling for the reconstruction of different road pavements. The suitable road structure is optimized to provide reference for secondary road reconstruction design.
Project Overview
The highway is a county in Hunan across the East-West an important channel, to promote and promote the sustained and rapid economic development in the region has a very important role. With the increase of traffic, the old pavement disease increased, the traffic safety, comfort and other effects are increasing, but the disease mainly for the concrete panel crushing, fracture, the original grass, the use of good cushion, and along the economic belt Has been initially formed, the cost of new roads is too high, so the project mainly in the original road on the basis of the alterations. The project adopts the secondary road standard: design speed 60km / h, roadbed width 12m, traffic lane width 2×4.5m, soil shoulder 2×1.5m. According to the actual situation of the alteration project, four proposals are initially drafted and compared, one is the old bedding + the old base + the new panel; the other is the old cushion + the old base + the rubble old panel + the new panel; Old pad + old base + crushed stone old panel + plus grass-roots + new panel; program four for the old cushion + old grass + grass + new base layer [1] .
Finite Element Modeling and Parameter Selection
At present, China's cement concrete pavement stress is mainly used in the elastic foundation plate theory, that is, the stress and displacement between the layers is continuous [2] , and the assumption that the pavement surface and the surface layer of concrete panels in full contact, And the structural layers are all homogeneous, continuous and isotropic linear elastic materials. The properties are characterized by elastic modulus, Poisson's ratio, thickness and so on, as shown in Table 1 [3] . In this paper, the pavement structure model is established by Abaqus, and the force of different pavement structures under traffic load is analyzed. 12x12m elastic expansion of the model base, panel size selection 4.5x5m. Concrete surface layer thickness from 20 to 32cm, respectively, to 4cm gradient. Wherein the road is x-directionally, the direction of the road is y-direction, and the thickness direction of the road is z-direction. In the boundary condition, the U2 direction displacement constraint is set in the Z-Y direction, and the U1 direction displacement constraint is set in the Z-X direction. The Elastic foundation is used to simulate the elastic base value 50mpa3.
In our calculation of cement concrete pavement [4] , the vehicle load in the cement concrete slab at the most disadvantageous position. Considering the avoidance of the joint load and the influence of the adjacent concrete slabs, this paper uses the single-slab model to design the traffic load area at the middle position of the panel edge. In order to facilitate the application of load area, using the area equivalent principle, the wheel load area equivalent to 20x20cm area, wheel group spacing of 1.3m, wheel group gap of 10cm5. Panel mesh size by 20x20cm division, the rest of the grid to 30x30cm size.
Panel Thickness Sensitivity Analysis
Cement concrete pavement has the advantages of high strength, durability and good stability, but it is difficult to repair the disease after the occurrence of disease, it is necessary to stress analysis of the panel to ensure the design life to meet the performance requirements. In this paper, Abaqus model is used to calculate the maximum layer bottom tensile stress and the maximum vertical displacement when the thickness of the top layer is 18cm and the thickness is 20, 24, 28 and 32cm. The results are shown in Figure 1 It can be seen from the figure, regardless of which program, with the increase of the thickness of the cement concrete panel, the pavement structure of the force performance improved significantly, and program three, program four in the same thickness of the concrete panel, the performance is significantly better than the program, Option II. At the same time, we find that, when the maximum vertical displacement is taken as the reference index, scheme 3 is always better than scheme 4. When the maximum layer bottom tensile stress is the reference index, scheme 4 is about 4.27% at 20cm and scheme 4 at 24cm Four about 1.9%, 28cm when the program three, four similar programs, 32cm program three smaller than the program four small 3.86%, it can be considered, with the increase in the thickness of concrete panels, the program three performance improvement than the program four more obvious. In comparison, under the condition of the same concrete Concrete panel thickness24（cm）
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Concrete panel thickness32（cm）
thickness, the maximum vertical tensile stress and the maximum vertical displacement of scheme 2 are obviously larger than those of the other three schemes, which is mainly because the upper elastic modulus is relatively small, the overall poor, and program three or four 18cm in the additional stability of grass-roots, the pavement to improve the overall structure, the intensity increased, which in the car load, the performance of better performance by the force.
Sensitivity Analysis of Stabilized Grass Roof
The above shows that the cement stabilized base layer can significantly enhance the overall performance of the pavement structure, but the thickness of the pavement on the pavement structure to enhance the performance of the force? Through Abaqus modeling, calculate the three, the program four in the panel thickness of 20,24,28,32 cm, laying the thickness of 6,10,14,18,22,26 cm pavement structure when the force, the results in Figure 3 -6. It can be seen that under the condition of the same thickness of the panel, the maximum bottom tensile stress and the maximum vertical displacement decrease gradually with the increase of the thickness of the overlaying stabilized base course, and the trend of the curve gradually eases, which indicates that the pavement structure performance with the increase in the thickness of the grass-roots gradually increased, but the performance of the effect of increasing gradually reduced. At the same time, according to Table 3 -9-12, it can be seen that the maximum vertical displacement of scheme 4 is always larger than that of scheme 3. When the thickness of the panel is small and the foundation layer is thinner, the maximum bottom layer tensile stress of scheme 3 is larger than that of scheme 4, when the thickness of the panel is larger, the maximum tensile stress of the bottom layer is smaller than that of the fourth one. However, with the increase of the thickness of the base layer, the maximum thickness of the two layers increases with the thickness of the base layer. The tensile stress value is gradually approaching, so we can think that when the thickness of the panel is small, can increase the thickness of the substrate layer method to solve the three largest layer of bottom tensile stress is greater than the four problems. At the same time, when the thickness of the overlaying substrate increases with the thickness of 4cm, the maximal layer bottom tensile stress and the maximum vertical displacement force performance increase are about 3% -6%. 
Vehicle Overload Analysis
As the overloaded vehicles rolling, the road is often premature broken, broken and other diseases, it is necessary to analyze the structure of the road in the vehicle overload condition. In this paper, the BZZ-100 standard axle load is used as the designed driving load, and the force calculation is carried out by abaqus model 3 under the overload conditions of 20%, 40%, 60% and 80%. The results are shown in Figure 7 -8 [4] . It can be seen from the above figure that with the increase of the cement panel thickness, the maximum bottom tensile stress and the maximum vertical displacement of the pavement structure are reduced under the same driving load. We can see that when the thickness of the panel is the same, both the maximum bottom tensile stress and the vertical displacement increase obviously with the increase of the driving load, but the increase amount is close to that, and it can be regarded as a linear change. Concrete face slab can effectively improve the pavement structure to withstand the load capacity, but did not improve the effect of the traffic load itself.
Conclusion
(1)The influence of concrete thickness on the mechanical properties of pavement structure is the most significant, and the mechanical performance of pavement structure increases with the thickness of concrete slab.
(2)In the new panel under the stability of grass-roots can be added to enhance the overall stability of the pavement structure to enhance the strength and enhance the performance of pavement structure.
(3)After the laying of stabilized grassroots after the addition of new grass-roots panel and chisel addition to the old panel after the extension of similar performance, but the former with the panel thickness increases, the greater the force performance.
(4)With the increase of the thickness of the pavement, the pavement structure is gradually strengthened, but the performance of the pavement is gradually reduced, and the pavement thickness has less influence on the pavement structure overall stress performance than the new pavement thickness.
(5)The effect of increasing the traffic load on the pavement structure will not change with the increase of the thickness of the pavement, so it is necessary to avoid the rolling of the overloaded vehicles during the road maintenance operation. Concrete panel thickness32（cm）
